The use of micro-computers to investigate new solutions, techniques•and for training purposes, proved to be a cost effective solution. In this work the potential of using micro-computers to solve one dimensional transonic flow is explored.
INTRODUCTION
regimes. However, the analysis of transonic flows and the design problems more difficult than studying pure.subsonic or
The difficulty being primarily associated with hyperbolic nature of the governing equations, and of discontinuities in the field of computation.
At fairly low supersonic speeds, 1<M<1.3 , the shock wave is quite weak and it is reasonable to replace it by , series of isentropic compression waves. This approximation should not be a source of serious errors. The reason is that the entropy generated by the shock wave is proportional to the third power of the shock strength or (M 2 --1), where M is the Mach number before the shock.
In this range, it is possible to obtain satisfactory results by solving the potential equation instead of solving the complete Euler's equations. However, Euler equations should be used for solving flows with strong shocks and flows with rotational effects.
In an effort to stimulate and encourage the application of computational methods, the Department of Aeronautics, Cairo University has decided upon a plan to explore the utilization of present day micro computers in such field. The plan is concerned with the study of computational methods for one, two and three dimensional flows.
In this paper the finite difference method has been used to solve the transonic one dimensional flow in ducts. The following sections summarise the problem formulation, the discretization of the equations and the l results of the numerical experiment. 
where
p is the density of gas , V is its velocity , a* is the critical speed of sound , S is the nondimension cross-sectional area , y is the specific heats ratio , oin is a subscript denoting the total condition at the intake section , t and x are subscripts denoting the differentiation with respect to time and space respectively. The numerical solution of equation (1) where A are the eigen values of the system of equations (1)
M is the local Mach number.
Other methods use implicitCLscretization [6] [7] [8] . The usually have better stability properties than the explicit methods ;
i.e. larger time steps can be used.
In the next section, a new implicit scheme developed by the first auther [9] will be described and adapted to the purpose of this work.
DISCRETE MODEL
The system of equations is discretized in two time levels such that
where Fn is the numerical solution at the Ant (t=npt ,x=ipx) 1 rn+1 The nonlinear implicit term G.
is written as
where and 6f = (3G/3F)n f + (3G/8Fx ) nfx
The elimination of G n+1 between equation (2) where I is a unit matrix. Now,centered space discretization is used for the system of equations (4) f The subscripts +,-correspond to the points (i+ 11 2) and (i- 1 2) respectively. a = 1 every where a = 1/2 at the shock point
The scheme described by equations (5-a) and (7) is unconditionally stable in the sense of Von Neuman [1] ;i.e. it is independent of the time step selected. At the outflow, a constant pressure value was imposed that will ensure subsonic flow there. The back pressure imposed resulted in a shock at x=.75 which corresponds to a ratio of the output static pressure to the input total pressure of 0.813 and a Mach number before the shock equal to 1.6.
To start the calculations, the stagnation values for the pressure and the density was prescribed every where with zero velocity. For explicit schemes, the upper bound . of the CFL number is determined by the stability condition. For the implicit scheme it is determined by the actual computation. In this case the maximum CFL number is 100 . CFL as high as 150 has been obtained using a super main frame (CYBER 170-750). 
